Searching PAJ 



1/2 ^— i 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-337657 
(43)Date of publication of application : 07.12.2001 



(51)IntCI. 




G09G 3/36 






G02F 1/133 








G096 3/20 




(21 Application number 


: 2000-158365 


(71)Applicant 


: TOSHIBA CORP 


(22)Date of filing : 


29.05.2000 


(72)Inventor : 


MORITA TETSUO 



JUT — ittv • - rm . 



T. 



(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which can simplify a configuration of a 
signal line drive circuit. 

SOLUTION: The liquid crystal display device in this 
particular invention is equipped with a sampling latch 
circuit, a load latch circuit and a D/A conversion circuit 
the total number of which is equal to 1/6 of the total 
signal lines and drives the signal line skipping every 6 
lines at one stroke in six separate occasions. This can 
reduce a packaging area for the signal line drive circuit. 
V inverse drive can easily be realized only by switching 
one polarity of an analog gradation voltage in the first 
half and the end half of a horizontal line period because 
after an odd-numbered signal line is driven in the first 
half of one horizontal line period and an even-numbered 
signal line is driven in its end half. In other words, the 
voltage control becomes easy and not susceptible to a 
noise impact because the number of occasions in the 
voltage polarity switching can be reduced. And, although 

both a gradation power source wiring for a positive electrode and the gradation power source 
wiring for a negative electrode are used to be required, their total number can be reduced to 
half and the wiring area can be reduced. 
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ft < ft*fcat>. «E»J»3&<S»eft 0 . 7 -f XCf^St 

s«t£< <ft*. 

50 [0 0 5 9] ^ <B»tc. fi£^(4, H 1 3 K^rf «fc o IE 



9 

^>-grT3 2#) W'&m-Z&'>tzt\ *mi&fcf&(OM 

Etftfgi£*l!!l 

tO 0 6 0] ft»4. ^S^HBBf-?©*-* 
h»iniLfci*C» S'Jil^ £^ #T (n+ 1) * 

[0 0 6 1 ] *v7y vy?»fiB 

5. o-K?y*SIlft6* £*J:l/D/'AKttlsltt7 4<W 
m*>, ttttWS"Jffll#«:^«)r(ntl) t-y Y0>T*J9fo 

-5. ZOtzib^ -y-vTU >77-;fiB5, o-Kv y 
^I3!&6. fc±tfD/AX»E8&7©3BBEiE«&, -eft 

[0 0 6 2] (JS 2 WHM^M) 9 2 ©H«6^l±> £ 
1 ©3UBg»©A4*ffilT* 0. 1 6 PtHOQCIF^tS ( 1 
4 4 x 1 7 6 USD ©^)5?«S$rto^ B B B a^S?r 

[0 0 6 3] 12 5 t±#fiB;§K&&& B B B «/T^gZ>Sii 2 tf> 
3lfl0$K«>7o -y ? If* 0 . «-§-^IEK@g§ 2 

^Itv^. ^ 2 <omteBB(0<E^1i£mfto\B\$& 2 14. 
tK¥->7 h 1>VX9 4 U^;UEjfelsIK-3#©-y->7* 

•J >^7-y^H]g§5 at. D-K77f@B6 PilS 

mi&i 1 t. Amman i 2t£fit*.T<,><i>o 

[0 0 6 4] 7K¥->7 H^vX?4 t^A^SrfXST 
U, /XSTU, XCKU. /XCKUtWP^lcli. flM^t-Kl 

3 t U^^KJftlaltt(L/Ss * 1 U^^HEMSHK) 1 4 # 
Jga*nr^*. dOi^/i^&Bi&l 4 14, *M»Afc 
^T-XSTU, XCKUKA#$tt/c#{I#£l^n^&l,-T:. 
X?- h/^UXfl^-x s t t K-y h ?{f-f-xclk£: 

[0 0 6 5] SS^t- K 1 3t4. «A«H 6 ic^-f 

<toi:> mm? t SNfttt? w t a^JSHX $ n/iPMos h 

7>yX?Ql, Q 2 tNMOS h 7'/v7? Q 3 . Q 4 i: 
T-«J&£n<5>„ ftfc. C©«I^t-Kl 3 f4. ST 

[0 0 6 6] U'^XSillll&l 4(1* 0M.tfBI7©J:-5 
H^WU^^SEJftllltttt. 0-2. 
5V©«E«(B£<>-?Aa{B^I N. /IN£. 0-1 
0 V©WEtR«S: *>-3ffl*fllWr. /UUTfclESrt-*. 

[0 0 6 7] 07O U^UESSlItt 1 4 (4. PM0S h7> 
yX7Q5~Q9 tNMOS h 7 > ->*X * Q10-Q 14 £ T?« 
j££ft. NM0SN7 V5?X*Q11. Q14l4MKiflS§§^SI 
J&L. NM0Sh7 >i?x*Ql2. Q13(l£K)JflS8*fllJ£ 
LT^4. dft^l&itflSiftt. A7J{I^1N. / IN 
W!&3tc*SL-*:S/±£ai;>3-f =e& D *Jlct4. NM0S h 7 
>S?X*Q13. QHCKK'/Jifffr&O-l 0V©m 
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EiStI<Dfl B '#tf<dtf7 3n*. 

[0 0 6 81 7M*->7 HUvX? 4 14. II 8 (cgftttt© 
ttB£jjcf J:$fc> ?o-y ? K-< >/<— *fc-f »<— 9 

[ 0 0 6 9] *>r'J >77'vfi§^5 alCll. ft-SSfr 

t,4 t*-y Kof s;^/HBH7»-^**#»e$n*. -y-vr 

•J > 7*7 -y ^081 5 a (4. P3»tc«»©5 -y^-laltt (H 
8 ^©^d y 7 5 a ) fcffi *Tii 9 . #7 -y ^@tt 
14. tK 5 Pv7 HUyX?4 frblhjj £ tltzi/7 h/^UX 
10 KS-^T. fy^iUMf-^Sr^-yftS. fy? 
JV^mv 1 - 9 (4. /<* JirOftfllcStt £ft*T'v ? ;H*I 

[0 0 7 0] n-K7'y^0SS6t4. a- Kffi-f-LOAD, 
/LOADlcS^T. -y-vyy vr7-y^(51ES5 aft©-£ 
7-y^lHli^07-y^iJl^S:|l)^-f 5 >n-7 7ft§. 

[0 0 7 1 ] D-Kd-^LOAD. /LOAWl-^ti. tK¥->7 

*l<5>, JlflsWfcti, a-Kft-^LOAD. /L0AD14. 
7 h l/v^? 4 ffl§M©Uy X? •iHjjZJ >/<—97 
20 i-VBIESl 6T-SISlctS05ji4/ct©T*fe-S)„ 

S 0^(4^3*44. a-K«#L0AD, /L0ADO 7 r > T 

[ 0 0 7 2] ilOiTK. a — Kflt-*rL0AD, /LOAD^r^K 
^p->7 h U^^^4©as**fflV^T^fiE-r*ittci: 
•5 . W^b- K«#*{Wft-*-*{8asa<tt < ft »5 . A 

[0 0 7 3] HffiS^SPl 1 14. 0 9^PiBBftlE!ESlIS: 
t'3-^|h]8S2 It. f*3-$TH]|&2 1© 

->7?. ^2 U^;i/SfflllHltt) 2 2t. ftU^^SESsEI 
SS2 2<DiitfJlzmvx*> • *7$iJS8i$n^18jg[roT^ 
D/x^yf (S^EK) 2 3t5:W-r^». 
[ 0 0 7 4] PglSS^ 1 i Kt4. IH 9 OgltttftM&K 
J4f.nT^^„ ft^6*J(ct4. d— K7-y^lHlES6l^©-& 

[0 0 7 5] U^^gllHlES 2 214. ffilAtfEl 1 0 ©J; 
•9ft[elgST-«^$n-5. 0 Sll 0WlelgSt4. 1 0Vi(-5) 
V t <T> V aKWJfiBtt $ nfc PMOS h 7 V v X 9 Q 2 1 *5 <fc If 
40 NM0S h f > v*X ^ Q22t . MV< 1 OVt (-5) V t <om 

iz m.nm& $ n/cPMos h 9 > ^ x ^ q 2343 ± i>*nmos h 7 

>vX7Q24t5rW-f-l.. U^^E^IsIBS 2 2 tc i 
•9. 0-1 0VcoA#mi£t4. (-5)~1 0V©«ElcgE 

[ 0 0 7 6] 7i-n9z-( »;f 2 3 CD-^(C(474-a r 
HH«BE*««ite$n*. C^T7"ar|5gia«/E(4. Hi 

1 ^^«tft»jE@tt 2 4 T-ijs$n-s>„ ejJt^His]e& 

2 4 *^i^$*a/cT^-a/PilSm/±V 1 -V16(4. T 
50 3 0 £/i-LT. ^JS-T^TT-D^X-r -y^W— ^tc{fti^ 
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7tDm7f2 3©{tfeiast;:(4. WJC-TiiB 

[0 0 7 7] fitfi#lile]g& 2 4 lcl4, 7+§B**S> 2 ffiB© 
S^SJEVrefl, Vref2#&*$£ft. Cft£gi£BEE£ 
fifixT-^JE-r £ £ £: ic ± 9 > T^-a TTBSWHtf^JS S 

ft-5>„ 

[0 0 7 8] iOi-9tC «}S»JEls]SS 2 4 t7to/ 
X'f 7f 2 3 tOfSHzT i-a 7 r 2 5 *Rtt*C 
tf8t££lal&2 4fr&7tajrx-f7f2 3 

mizg < ovst**-*- < o , mKftsmi& 2 
?S2 4 n©aa(t*^ o«jswi«:+»K*# <t*iti' 

[ 0 0 7 9] 0 9 t^Lfcl6fflOT-i-a^-f -y^2 3 

^ izf&ctzTi~B crmmnEttfrniR s ft <& . 

[0 0 8 0] I§^SS 1 2 (4. 12 i i izmmte®& 
mZ*-t *7lz, SSOT+a^-f -y^2 55rWi- 

WWCtt, 1 lft©l eiOTto?" 

X^r-y^2 3l=*H6LT, 6<l©7tD?-X-f 7f 2 5 
#I9:tt£>ft<£>. £ft£ 6ffl07tn/X^ ->f 2 50- 

z<D&—mzm->izM&£ti~z^z. £^ c:n^6i 

©T^a T'X'f -y 2 5 ©ft^t4* ft^ft*tJS-f 
lifcSit**XTl^*. Cnb61ffl7tD77^.yf 2 

5 it % «43*w?«#si i ~sw6 (Dmmizfccr* > • 
*7f6U*»£ft£. 

[0 0 8 1 ] /*Z)wmzmi*ti&mim j %&&Mt!k 

2 6/5^^$n/-c«-^^M^{f-^SWl~SW6ti> 
(Sar-f K 2 7 £y> UT, U"«;U58ESllHltt 2 8 T*« 
JEU^n^E&Sftfc&KT-foT'X'f' -yf 2 5 ©$Uffl) 

sss^KP&sft*. 

[0 0 8 2] U^;u^IHg&2 814, WAlfHl 2 ©<fc 

^*iHittT?«fi6*n*. c©iatt-pti, o~2.5v©s 

JESMR & *>ofl*fNiaW?«-9«: (-5) ~ 1 0 VOttEJM 
£ &-3«#U:XSW *. 0 1 2 ©^HT-t* Lfc U^HE 
jH§B3 114. 0 7ro@S&i:l=li;-e^)O. £®la)&0>%a 
ICS f>tcPM0Sh7>vX^Q25, Q28iNM0Sh7>:/X 
?Q26, Q27, Q29, Q30*^nt£ U-<^E&S& 3 2 £ 

^^s»s?3 i n&jj-e&z 0~ 1 0 V©mffiStf£4> 
(-5)~1 OV0*JES*Bfcfcofl-9-(;:JEiM- 

[ 0 0 8 3] A^MSjRS l 2 (4. «^»Ji^fi#SW l 
[0 0 8 4] «-^i»6*irttHl l ©HJBtf&tf & 

ft. #iHigST-(4o-rn^— ^roff^w^icT^-a rpi 

IgmjE & (WW 4 . C ft C «t 0 . 6 £ 

a«?Ttoft£. I*7W»ltii, 01 n-^-Tcto 
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K. RGBro^fe^^^5•r-s^f^*^SlcM^-e^^ 

tztb^ 2 li^fitT-a^Mf^ft-S itWA 
[ 0 0 8 5 ] Z(D£ o ic H 2 (omMfemr-it^ l tK¥ 

?-f V*«S-r*»> «4y*fc 6*i5t £ 6 HHC^ttT 
IgBj-r^/c*. -9-V7' 1 ; vr^-y^BS&S a. □— K7 
*^|gi&6fc«fctfWH»R»l 1 £#ET*§. m#^IE 

[0 0 8 6] 4*:. fl»»a*&AaSftfc*il«#0>WE 
l"<)},i%&-tZ U^^XIKBBt: 14. 2 2. 2 8S 

-r^>J:-9lcLfcfc«). T-J-n^x-f -y^- 2 3©*> • tf" 

[0 0 8 7] &Sx#ffiH]8&2 4 14. ^»*6« 

frS£ft/£2«S©SJ±©*K*-?VT 1 6iiSI©T^a 

* < T-rt;. tfc. s^/suss 2 4 ©^-as^ss? 

20 K7+o//<9 77 2 5 £JfiK-f ■5>fc£>. Sfit^JEHliiS 
2 4 4^7tn?-x^7f 2 3 (-^ < ©*Slfc«rt-'i3l 

[ 0 0 8 8] ±a Lfc^-HSfe^T-14. 144X1 76 
B*©**IHMt t r>m \,zr>^xm.m LtztK C ftJSt 

[ 0 0 8 9] ±^Lfc#H*fe^Tl4. 

*4J§tdg»-r'5.*^4 > «KlH3£Sft*V\ 
30 [ 0 0 9 0] 

m*m®m in±mmizm.B%Ltz£ r> iz^ 

(Z Ltztztb^ mi v-y^lHES. ^2 7-y^[HlES*5il>' 
D/.A8E8SEItt©»*9l«-e*. <l#i^S»lls!K©«fiSt 

±izmmizm^^z. 

[ 0 0 9 1 ] ^»*>&A*Sftfc«*«r«»»S 

7 > v?x ^ l^«iift U^;Hc#m#©SIIL"<^S:^ 
, T * * fc m#«HlHlllK 2 ©ttfF S:S?S<t S * 4 C 

[ 0 0 9 2 ] S^t. ftfc 2 «B©WE 

©*b-TT^orpglSmQES:^-r*fc«>. ft-&frz>£M 

©«^$rffiBS<br-^4„ 

[m®©ismntSiB8] 

[H i ] *iEB^ic^«sRfla^sEa©sB 1 ©nsfejgsi© 

50 7*a-y^Il„ 
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[02] (a) tiVSCBB«:K«t4B, (b)UH 

[0 3] 01 OD/ARSSIaltt 7 ©»ffl«gtSr^-f ®tt 
Ho 

[0 4] 01 roi&Jiaif^B© * <f 5 > /0o 
[0 5] *3SWK:«*«Jl«**E««>!S 2 oXttiBS® 
7a -y ?0„ 

[0 6] M^t- KoWttflWcSr^-tElttia. 
[0 7] u^jufflftBtt©WW(llft*w+ElttH. 
[0 8] *3fi"7 h -9-v/y >^7-y^@K 

[0 9] PBWJB?»0»«Bfll»»«:*t-|HlHHg. 
[010] l>^;uEJ»EItt©l¥aB«flc*5%-flaIttBI. 
[0 11] J^»JEH»*J:r«t-'N*WR*©l*Wll« 

*o%-riattB. 

[012] b^/i'ffiftBKofiHBWiatrw-riattia. 



10 



KM 2 0 0 1 - 3 3 7 6 5 
14 

[013] &&nmihm^W(»mv&mf8.Z7n-t-7a 

70. 



PUT 



l 
2 
3 
4 
5 
6 
7 
8 

1 1 mmiS-tKav 

1 2 m^mmw.® 

13 «B* r -f*-K 

1 4 . 2 2 , 2 8 U'<;UE&®S& (L/S) 



[01] 



[0 2] 



EE 
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V5 






I 



E 



J4J . 


J1U3I 


r—rHM 


m 




T 


D/A 


» jj V16 
V16 





-S¥I 



3-" 




-swe 



6: 





AS1&2 


AS&3 




ASW5 








SI 


j. SZ 


S3 


S4 


S5 









Gl 


100 




v 


*\ 




1 




-1 


G2 

G3 
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1 











Co) 



n71/ — A@ IH-ITI^-AH 



^^^^ 



1 ^ 



a'TV— AB n+l7P-AB 



[0 6] 
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[0 3] 



[SI 1 0] 




V V V V V V V V V V y V V V V V 

r / r' 9 rU rU n 9 rU rL rU rU rU rU r 1 * rU n* 

SW1|SVg|SViSjSW|SV6]Ste^^ 

7: D/Azms 



021 



notv] 



022 



ASW 



i-S— 



>-5[V] 



ASW 
n-ch'v 



[HI 4] 




S3£ 



ti t2 t ! S t*4 t5 t*6 



— ! F 

TiS 1 



! 



: 



t7 C8 t9 tlO til tl2 



li3 134 



CH71 



08 

05 OS yiom j 1 



Q12 



Q11 



1 N- 



-/DUT 



L- — OUT 

013^ 



[HI 2] 



/lmJ 



L/5® 



31 



026" 
027 




28: b*<*MM3EI 



32 
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ttM 2 0 0 1 - 3 3 7 6 5 7 



[135] 



XTS ■ { 

! r 13 . . £j»^o-2.5V-t)-ioy 



15--* 



9*9** 

" — * 



V 13 M4 



VDDCl OV) - 
VSStOV) - 
GVSSC-6V5- 



VREF1* 

24' 



VREF2. 



ft* 



^30 




DATA 0-2.5V-«)-lCY 



3ZI 



IB 



/LOAD 



n 



LOAD 



L/S f*S O-10V-— 6-10V 



ftSB 



L/5 



SW1 



v 27 



sag 



*12 



[128] 



13 



OS 



14 



L/5 



H>H>^-| 



4* 



o-c* 



: seas' 



dBB j- 



15 L L/S^t 



17 



S-Latcb -5b- -S-Latch 



E 



S-Latch- -5e- S-Laich 



L L-Latcb 



16 
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[gi 9 ] [min 




[mi 3] 



5--S~Laich 



LOAD- 



16* 



16* 



D/A 



2_ 



S-Ulch | 



6- fL-Utch| |L-Latch 



XL 



via! 



S-Latcb I 



L-Latdi 



d/a vTsn rw u/a 

vgl 

VS2 



4-2 



si 



B 
ft 



Gn 



S2 



X 100 T 

- -2fc "St 

1 1 



-101 



Sn 
— ^ — 

— -ac — 

1 
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7a > h^<— i?<OWi% 



(51) Int. CI. 7 

G 0 9 G 3/20 



6 4 1 



F I 

G 0 9 G 3/20 



T-73-r (##) 



6 4 1 C 



F ?-A(##) 2H093 NA33 NA43 NA53 NCI 3 NCI 5 



NC22 NC23 NC24 NC26 NC34 

ND50 ND54 NH06 
5C006 AA16 AC02 AF83 BB16 BC03 

BC06 BC13 BC23 BF04 BF49 

EB05 FA42 FA43 
5C080 AA10 BB05 DD23 DD30 FF09 

JJ02 JJ03 JJ04 KK02 



